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ABSTRACT. Objective: This study tested the effectiveness of brief
primary care provider interventions delivered in a college student health
center to a sample of college students who screened positive for high-
risk drinking. Method: Between November 2005 and August 2006,
8,753 students who presented as new patients to the health service at a
large public university were screened for high-risk drinking, and 2,484
students (28%) screened positive on the 5/4 gender-specific high-risk
drinking question (i.e., five or more drinks per occasion for men and four
or more for women). Students who screened positive for high-risk drink-
ing and consented to participate (N = 363; 52% female) were randomly
assigned either to a control group (n = 182) or to an experimental group
(n = 181). Participants in the experimental group received two brief
intervention sessions that were founded in motivational interviewing
techniques and delivered by four specially trained providers within the
student health center. Data on alcohol use and related harms were ob-
tained from a Web-based Healthy Lifestyle Questionnaire, 30-day Time-
line Followback alcohol-use diaries, the Rutgers Alcohol Problem Index

(RAPI), and eight items from the Drinker Inventory of Consequences-
2L. Results: Repeated measures analysis showed that, compared with the
control group (C), the intervention group (1) had significant reductions
in typical estimated blood alcohol concentration (BAC) (C=.071 vs I =
.057 at 3 months; C =.073 vs [ =.057 at 6 months), peak BAC (C =.142
vs I=.112 at 3 months; C = .145 vs I =.108 at 6 months), peak number
of drinks per sitting (C = 8.03 vs I = 6.87 at 3 months; C =7.98 vs | =
6.52 at 6 months), average number of drinks per week (C =9.47 vs I =
7.33 at 3 months; C = 8.90 vs I = 6.16 at 6 months), number of drunk
episodes in a typical week (C = 1.24 vs I = 0.85 at 3 months; C = 1.10
vs [ =0.71 at 6 months), number of times taken foolish risks (C = 2.24
vs I =1.12 at 3 months), and RAPI sum scores (C =6.55 vs [=4.96 at 6
months; C=6.17 vs [ =4.58 at 9 months). Conclusions: Brief interven-
tions delivered by primary care providers in a student health center to
high-risk-drinking students may result in significantly decreased alcohol
consumption, high-risk drinking, and alcohol-related harms. (J. Stud.
Alcohol Drugs, Supplement No. 16: 131-141, 2009)

LCOHOL MISUSE AMONG COLLEGE STUDENTS

is prevalent and is associated with substantial harms
(Task Force of the National Advisory Council on Alcohol
Abuse and Alcoholism, 2002). Four out of five college stu-
dents drink alcohol (Wechsler et al., 2002). Approximately
half that number report heavy episodic drinking on at least
one occasion in the last 2 weeks (Wechsler et al., 2002), typi-
cally defined as consuming five or more drinks in a row for
men and four or more drinks in a row for women (Wechsler
et al., 1994). The National Institute on Alcohol Abuse and
Alcoholism (NIAAA) National Advisory Council defines
heavy episodic drinking as a pattern of drinking that brings
the blood alcohol concentration (BAC) to .08% or above. For
a typical adult, this concentration corresponds to consum-
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ing five or more drinks for men or four or more drinks for
women in about 2 hours.

Each year, 2.8 million college students drive while in-
toxicated, more than 1,700 college students die from alco-
hol-related unintentional injury, and more than 500,000 are
unintentionally injured as a result of alcohol use (Hingson et
al., 2005). Other harms include decreased academic perfor-
mance (Wechsler et al., 2002), property damage (Wechsler
et al., 1995), interpersonal violence (Perkins et al., 2002),
unintended or unprotected sexual activity (Perkins et al.,
2002; Hingson et al., 2005), and sexual victimization (Abbey
et al., 2002; Hingson et al., 2005).

Presley and Pimental (2006) categorized students by the
amount and frequency of alcohol consumption and grouped
drinkers into three risk categories: “nonheavy,” “heavy” (five
or more drinks at least once in the past 2 weeks), and “heavy
and frequent” (five or more drinks at least once in the past
2 weeks and drinking 3 or more days per week). The heavy
and frequent drinkers were the highest risk group, as they
were three times more likely to experience alcohol-related
harms than heavy drinkers.

Despite campus and legislative policy changes, there has
not been any significant change in the amounts of alcohol
consumed or patterns of high-risk drinking over the last 20
years (Wechsler et al., 2002). A variety of prevention strate-
gies have been implemented to reduce high-risk drinking and
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its consequences on college campuses, including programs
that target freshmen, athletes, fraternity/sorority society
members, and students that violate college alcohol policies
(Larimer and Cronce, 2002, 2007). Group and individualized
interventions delivered by counselors, peers, and resident
advisors and Web-based programs have been adapted for
college settings.

Brief motivational interventions (BMIs) that combine
cognitive-behavioral skills with personalized feedback,
norms clarification, risk-reduction strategies, and motivation-
al enhancement have been effective (Larimer and Cronce,
2002, 2007). The NIAAA Task Force on College Drinking
(Fleming, 2002) lists BMI as a Tier 1 preventive strategy
with demonstrated effectiveness among college students.
Previous trials conducted in nonmedical settings have shown
that interventions combining cognitive-behavioral skills
and motivational interviewing (MI) lead to reduced alcohol
consumption by college students (Baer et al., 2001; Borsari
and Carey, 2000; D’Amico and Fromme, 2000; Larimer et
al., 2001; Marlatt et al., 1998). A review of BMI studies with
college students by Fager and Melnyk (2004) suggested con-
tinued use of a personalized approach addressing expectan-
cies and normative use employing a motivational interview
style. These authors stated an urgent need for health care
professionals to deliver evidence-based interventions in col-
lege health settings.

Problem drinking is prevalent, harmful, preventable, and
treatable in the setting of outpatient primary care (Gordon,
2006). Multicontact BMIs delivered by primary health care
providers have been shown to reduce alcohol consumption by
three to nine drinks per week in adult patients (Whitlock et
al., 2004). Within the timeframe of a standard primary care
visit, multiple studies demonstrated that BMIs consistently
produced reductions in alcohol consumption (Bertholet et al.,
2005; Fleming et al., 1997; Grossberg et al., 2004; Kaner et
al., 2007). Screening and brief counseling for alcohol misuse
in primary care also are cost effective (Solberg et al., 2008).
Despite potential barriers related to the implementation of
BMIs by health care providers (e.g., practitioner attitudes,
lack of training) or to preventive services in general (e.g.,
time constraints, lack of resources) (Miller et al., 2006; Saitz
et al., 2003), the United States Preventive Services Task
Force (2004) recommends routine screening and behavioral
counseling interventions to reduce alcohol misuse by adults
in primary care settings. The NIAAA stresses the primary
care provider’s role in identifying heavy drinkers and inter-
vening to help reduce risky drinking behaviors.

College students who experience the greatest burden of
alcohol-related harms and who have the greatest need for
alcohol interventions may be the least likely to participate
(Presley and Pimentel, 2006). The college student health
center provides a unique opportunity to increase student par-
ticipation in interventions, given the high patient volume and
participation that student health centers have on campuses.

The primary care provider at a student health center can ad-
dress this important public health problem in the context of
other health issues, often at the time when harms and con-
sequences are present. Students who present to the student
health center for routine medical care but are not actively
seeking help for alcohol misuse may willingly discuss their
drinking with a provider during this “teachable moment.”

The majority of student health centers do not provide rou-
tine alcohol screening, and many fail to provide appropriate
treatment and referral, as a result of barriers of inadequate
provider training, limited time, and limited resources (Foote
et al.,, 2004). Students with high-risk drinking often are
referred to alcohol-treatment programs that address alcohol
abuse and dependence and often promote abstinence rather
than harm reduction (Foote et al., 2004).

The student health center has been shown to be a feasible
location to conduct screening and brief intervention for alco-
hol misuse, and previous research has suggested a need for
an effectiveness trial based in a student health center (Ehrlich
et al., 20006). This article presents the results of the first large
randomized controlled trial to test the effectiveness of BMIs
administered by primary care providers in a student health
center to a sample of college students who screened positive
for high-risk drinking.

Method
Study participants

The trial was conducted at the university health services
of a large public southeastern university. The university’s
institutional review board approved the study. The university
health services is centrally located on the campus. Health
care providers encounter a variety of acute and chronic
health care problems during 50,000 visits annually, and ap-
proximately half of the student population uses the university
health services annually.

College students who sought care at the university health
services completed an 11-item personal information form as
a health history and screening tool. Figure 1 shows the flow-
chart of the enrollment of participants and the completion of
data collection throughout the study period. Students were
considered for inclusion in the study if they (1) answered
“yes” to the personal information form 5/4 alcohol screening
question (“Men, during the past 2 weeks have you had 5 or
more drinks containing alcohol in a row on at least one oc-
casion?” or “Women, during the past 2 weeks have you had
4 or more drinks containing alcohol in a row on at least one
occasion?”’) and (2) answered “yes” for permission to contact
them to participate in research studies. The 5/4 definition was
used as the screening question, because it meets the NIAAA
(Task Force of the National Advisory Council on Alcohol
Abuse and Alcoholism, 2002) recommendation for an effi-
cient single question screen, and it has been extensively used
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FiGure 1. Enrollment and participation flowchart

in large-scale studies to identify high-risk drinkers (Wechsler
et al., 2002).

Students were excluded from the study if they were
younger than age 18, were pregnant, planned to leave the
university within 12 months, were enrolled in an alcohol- or
drug-treatment program, consumed more than 200 drinks
in the past 30 days, or had a BAC greater than .35 on any
day within the past 30 days. Students who exceeded these
alcohol-consumption limits were thought to be at more im-
mediate risk and were referred to the University Alcohol and
Other Drug Prevention Office for evaluation and treatment.
Students who met eligibility criteria were contacted via
telephone and met with the project coordinator or a graduate
research assistant during the enrollment period, November
2005 to November 2006.

The study was originally designed to have at least 200
participants (100 men and 100 women) for the duration of
the 1-year period. To answer the primary research ques-
tions, account for an estimated 33% attrition, and achieve
the necessary statistical power (.80 for an effect size of .20
with a at .05), the targeted sample size was 400 participants.
Although more women than men seek care at the university
health services, a decision was made to use stratified ran-
dom sampling to enroll equal numbers of men and women.
The sample consisted of 363 participants (189 females;
52%). The mean (SD) age was 20.6 (2.7) years. Participant
race/ethnicity was 78% white, 11% Hispanic, 5% black, 2%
Asian, and 4% other. Participants were 26% first-year, 21%
second-year, 28% third-year, and 17% fourth-year college
students, and 7% had graduated college.
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Procedures

Subjects were block randomized using SPSS Version
15.0 (SPSS Inc., Chicago, IL) to either the control or the
intervention group, where the order of the interventions
varied randomly within each block. Randomization also was
stratified by gender. The group assignment was placed into a
sealed envelope by the data manager and was not available to
those recruiting subjects until after informed consent was ob-
tained. After consent, participants received instructions from
the project coordinator or a research assistant on standard
drink sizes and the method of completion of the Timeline
Followback (TLFB) drinking calendar. They completed the
online Healthy Lifestyle Questionnaire and TLFB baseline
measures at a dedicated computer in a research office at the
university health services. The baseline TLFB was reviewed
by the project coordinator or a research assistant to ensure
that the person continued to meet inclusion criteria. Partici-
pants were then assigned to the control or the intervention
group based on preassignment.

Both control and intervention participants were provided
an alcohol-prevention educational brochure, “Drinking:
What’s Normal, What’s Not” (ETR Associates, 2004). Con-
trol group participants were assigned to university health ser-
vices providers who received no training in the BMI protocol
for their health care for the duration of the study. Interven-
tion group participants were scheduled for two 20-minute
BMI sessions, 2 weeks apart, with one of four providers
trained in the BMI protocol. All future health care visits for
those in the intervention group were scheduled with one of
these providers for the duration of the study. At 3, 6, 9, and
12 months following enrollment, participants were contacted
via email by the project coordinator or a research assistant
with a reminder to complete their online follow-up Healthy
Lifestyle Questionnaire and TLFB. Phone calls and reminder
emails were sent weekly until follow-up data were received.
After 60 days, data were considered incomplete. Participants
were paid cash incentives up to $100 for completing study
instruments ($30 at baseline; $10 each at 3, 6, and 9 months;
$40 at 12 months).

Brief intervention protocol

As already stated, study participants assigned to the
experimental group received two 20-minute BMI sessions
administered by four trained providers (two physicians, one
physician’s assistant, and one nurse practitioner) within the
university health services. The intervention combined pa-
tient-centered MI techniques (Miller and Rollnick, 2002) and
cognitive-behavioral skills training based on the NIAAA cur-
riculum “Clinical Protocols to Reduce High Risk Drinking
in College Students” (Fleming, 2002) and the Brief Alcohol
Screening and Intervention for College Students (BASICS;
Dimeff et al., 1999). The MI framework included clinician

empathizing, reflecting, reframing negative talk into change
talk, rolling with resistance, avoiding argumentation, devel-
oping discrepancy between negative or ambivalent feelings
toward alcohol, supporting self-efficacy through contem-
plation of past success, and acknowledging reluctance to
change.

A “participant feedback” document was compiled by
research staff based on each participant’s responses to the
Healthy Lifestyle Questionnaire and TLFB, and this docu-
ment was used by the providers as the source of individual
normative feedback information. The participant feedback
document summarized the participant’s Healthy Lifestyle
Questionnaire responses regarding overall healthy lifestyle
behaviors (nutrition, exercise, mental health, safety, tobacco,
drugs, sleep); alcohol-related harms, especially drinking and
driving; alcohol expectancies; tolerance; use of protective be-
haviors, including choosing not to drink, counting drinks and
setting limits, eating before drinking, selecting a designated
driver, and avoiding drinking games and distilled spirits;
and readiness-to-change. The participant feedback document
also summarized the TLFB data on quantity and frequency
of alcohol consumption, including number of drinking days,
average and peak number of drinks per drinking day, typical
and peak BAC with instructions on estimation of BAC using
a BAC card, and norms clarification by comparing personal
alcohol consumption with peer alcohol consumption.

The focus of the first BMI session was to establish rapport
between the participant and the provider. By initially focus-
ing on the student’s expressed healthy lifestyle concern, the
provider was able to gain the interest and trust of the student,
allowing for a facilitated introduction of the alcohol discus-
sion and the start of cognitive-behavioral skills training. The
second session maintained the student-centered focus of MI
and stressed the alcohol skills training components of the
BASICS program. At completion of the second BMI session,
participants received the participant feedback document for
future reference.

Before initiation of the trial, the four university health
services providers conducting the brief interventions re-
ceived 8 hours of education and training in MI techniques,
the NIAAA curriculum “Clinical Protocols to Reduce High
Risk Drinking in College Students,” and the BASICS cur-
riculum. During the training the providers practiced the
techniques through supervised role playing with mock
patients. Fidelity to the MI model and the BMI protocol
was achieved by monthly competency assessment sessions
between each provider and a mental health counselor trained
in MI, who reviewed session audiotapes. Participants com-
pleted a “participant comment” form after each BMI session,
which rated the provider’s level of empathy and statements
that represented an MI approach. After each BMI session,
the providers completed a “provider comment” form, which
included a checklist of the MI skills and the BASICS com-
ponents discussed. These forms were used by the trainer to
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give ongoing provider feedback throughout the intervention
period.

Measures

Data were collected at enrollment (baseline) and 3, 6, 9,
and 12 months thereafter. The following tools were used to
gather data.

Healthy Lifestyle Questionnaire. The Healthy Lifestyle
Questionnaire is a 280-question, Web-based survey related
to healthy behaviors, which the students completed in a
range of 20 to 40 minutes. Fifty-five of the items related to
alcohol-consumption behaviors, alcohol-related harms, and
protective factors related to drinking. Other items included
demographic data, alcohol expectancies, tobacco and drug
use, and readiness-to-change behaviors. The entire tool was
administered at baseline and at 12 months. A shortened ver-
sion of the tool (120 items) was administered at the 3-, 6-,
and 9-month follow-up periods; this version excluded the
items related to expectancies and drug use.

Rutgers Alcohol Problem Index (RAPI). The 23-item
RAPI (White and Labouvie, 1989) was imbedded into the
Healthy Lifestyle Questionnaire to measure frequency of
alcohol-related harms. At baseline and at 12 months, partici-
pants were asked to report the frequency of harms in the past
year. At 3, 6, and 9 months, participants were asked to report
the frequency of harms in the previous 3 months. Counts
were grouped into five categories: (0) 0 times, (1) 1-2 times,
(2) 3-5 times, (3) 6-10 times, and (4) more than 10 times.
Internal consistency was adequate at baseline and follow-up
(Cronbach’s oo = .89-.92). A RAPI sum score was computed
by adding the score for each of the 23 items.

Other harms. Eight items from the Drinker Inventory
of Consequences-2L (DrInC-2L; Miller et al., 1995) were
imbedded into the Healthy Lifestyle Questionnaire. These
items included driving under the influence of alcohol, riding
with someone under the influence, risk taking, regrets, legal
consequences, and physical injury. At baseline and at 12
months, frequencies from the past 12 months were reported.
At 3, 6, and 9 months, participants reported frequencies for
the prior 3-month period.

Readiness-to-change. Readiness-to-change was assessed
by the 12-item Readiness to Change Questionnaire (Rollnick
et al., 1992). Based on responses, subjects were classified
into one of three categories: precontemplation, contempla-
tion, or action. Students also rated their readiness-to-change
on a scale of 0 (not ready) to 10 (ready); this was called the
readiness-to-change ruler.

Timeline Followback drinking measure. Alcohol-consump-
tion behaviors for the previous 30 days were recorded using
the TLFB procedure. Participants recorded their drinking on
an electronic calendar with self-identified historical reference
points to enhance recall. The TLFB is a well-established tool
that provides reliable self-reported drinking data (Sobell and

Sobell, 1992). Typical and peak BACs were calculated from
the TLFB data, which included gender and weight (Turner
et al., 2004).

Data analysis

Chi-square or Fisher’s exact tests for categorical variables
and t-tests or Wilcoxon rank-sum tests for continuous vari-
ables were used to test for differences at baseline. Repeated
measures analysis of covariance (RM ANCOVA) was used to
test for differences between groups by modeling postbaseline
outcomes, adjusting for baseline measure and the correlation
of the repeated measures over time. Several covariance pat-
tern models were fit in these analyses, where the structure
with best fit was determined using Akaike information cri-
teria (Fitzmaurice et al., 2004). These models were fit using
the method of Maximum Likelihood and used all available
data (Schafer and Graham, 2002).

Further modeling for secondary subgroup analyses for
gender and baseline drinking category as covariates or effect
modifiers was considered. If the overall trend test from RM
ANCOVA was not significant, tests for significant group dif-
ferences at each time point were adjusted using a Bonferroni
correction. Individual harms from the DrInC-2L were mod-
eled using longitudinal Negative Binomial count regression
to account for skewness (Neal and Simons, 2007).

Two analyses to assess the impact of study attrition were
performed: Differences in attrition rates between groups
were assessed using a chi-square test, and pattern-mixture
modeling was used to assess the impact of dropout (Hedeker
and Gibbons, 1997; Najavits et al., 2007). In the pattern-mix-
ture modeling, missing data patterns were considered in two
ways: (1) a binary indicator variable that was 0 = had a re-
sponse at baseline and at 12-month follow-up (completed) or
1 = did not have a response at 12-month follow-up (dropped
out); and (2) patterns were grouped into four categories: all
missing (no data), monotone (missed at least one follow-up
and never returned), intermittent (missed at least one fol-
low-up but provided data elsewhere), and complete case (no
missing data). These two pattern groupings were considered
in modeling as predictors as main effects and interaction ef-
fects with treatment group (Pattern x Treatment group). All
analyses were performed on an intent-to-treat basis using
SAS Version 9.1.3 (SAS Institute, Cary, NC) and Stata Ver-
sion 10 (StataCorp LP, College Station, TX). A two-sided p
value < .05 was considered to be statistically significant.

Results
Baseline comparability
Baseline demographic data, drinking behaviors, alcohol-

related harms, and readiness-to-change assessment are
given in Table 1. No significant differences between the
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intervention and control groups were noted at baseline on
demographics, alcohol-consumption measures, and alcohol-
related harms (p > .05), except for the harm “number of
times drove after >3 drinks.” The control group reported sig-
nificantly more occasions of this harm at baseline, compared
with the intervention group (p < .01). An average of 8.6 (5.6)
days drinking in the past 30 days was reported, with 5.2 (4.7)
days of 5/4 heavy episodic drinking. The mean typical BAC
was .08 (.05), and the mean peak BAC was .15 (.08). The
participants at baseline were in the following risk categories
(Presley and Pimentel, 2006): 19% nonheavy, 61% heavy,
and 20% heavy and frequent.

The average 23-item RAPI score at baseline was 15.1
(12.9) (median = 12). In terms of readiness-to-change drink-
ing categories, 47% of the students were in precontempla-
tion, 25% were in contemplation, and 26% were in action.
The readiness-to-change ruler had excellent agreement with
the readiness-to-change category assessment, and the mean
was 4.7 (2.7).

Treatment effects over follow-up

Table 2 gives the comparison of the intervention and
control groups on outcomes over the study follow-up. All

TaBLE 1. Baseline demographics and outcomes of student participants (N = 363)
Control Intervention
(n=182) (n=181)
Characteristic n (%) or mean (SD) 7 (%) or mean (SD) P
Demographics
Gender 873
Female 94 (52%) 95 (52%)
Male 88 (48%) 86 (48%)
Age 20.6 (2.7) 20.5 (2.8) 74
Academic class year 71
Freshman 44 (24%) 51 (28%)
Sophomore 35 (19%) 41 (23%)
Junior 54 (30%) 49 (27%)
Senior 34 (19%) 28 (15%)
Graduate/postbaccalaureate 15 (8%) 12 (7%)
Race/ethnicity 97
White 140 (77%) 141 (78%)
Black 8 (4%) 9 (5%)
Hispanic 23 (13%) 18 (10%)
American Indian/Alaskan Native 0 1 (<1%)
Asian 3 (2%) 5 (3%)
Native Hawaiian/Pacific Islander 1 (<1%) 1 (<1%)
Other 6 (3%) 5 (3%)
Prefer not to respond 1 (<1%) 1 (<1%)
Brief motivational intervention 23.3 (3.5) 23.9 (4.5) 41
Drinking behaviors
Typical BAC .080 (.048) .076 (.047) 47
Peak BAC .158 (.086) .144 (.082) 21
No. of drinks/sitting 4.90 (2.38) 4.69 (2.24) 40
No. days met 5/4 HED in month 5.42 (4.93) 5.04 (4.53) 46
Peak no. drinks in a sitting 8.68 (4.36) 8.15 (4.41) .26
Average no. drinks/week 9.59 (8.36) 8.38 (7.43) 23
No. times drunk in a typical week 1.11 (1.20) 1.14 (1.14) .61
Drinking category .49
Nonheavy drinker 32 (18%) 36 (20%)
Heavy drinker 109 (60%) 113 (62%)
Heavy and frequent drinker 41 (23%) 32 (18%)
Alcohol-related harms
23-item RAPI sum score 16.1 (12.9) 14.1 (12.9) .09
No. times drove after >3 drinks 7.8 (16.9) 4.7 (9.8) <.01
No. times taken foolish risks 6.58 (11.9) 5.43 (10.0) 184
Readiness-to-change
Readiness-to-change category 27
Pre-contemplative 83 (46%) 86 (48%)
Contemplative 41 (23%) 48 (27%)
Action 54 (30%) 40 (22%)
Not available 4 (2%) 7 (4%)
Readiness-to-change ruler 4.93 (2.79) 4.50 (2.49) .14

Notes: BAC = blood alcohol concentration; HED = heavy episodic drinking; RAPI = Rutgers Alcohol
Problem Index. “p value from ¢ test or Wilcoxon rank-sum for continuous variables or chi-square or

Fisher’s exact test for categorical variables.
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outcome responses were moderately correlated across fol-
low-ups, with ranges from » = .30 to .71. Compared with
the control group, the intervention group had statistically
significant reductions over time in drinking behavior out-
comes: typical BAC (trend p = .018), peak BAC (trend p =
.006), peak number of drinks in a sitting (trend p = .046),
average number of drinks per week (trend p = .032), and
number of times drunk in a typical week (trend p < .001).
For the average number of drinks per sitting, there were
statistically significant reductions in the intervention group

only at 6 months (p =.027). For the number of days report-
ing 5/4 heavy episodic drinking in the past month, there were
statistically significant reductions in the intervention group
only at 6 months (p = .031).

Alcohol-related harms as measured by the 23-item RAPI
scores were reduced for the intervention group, compared
with the control group at 6 months (p = .028) and 9 months
(p = 0.041), and the overall trend after baseline was sig-
nificant (trend p = .030). There were statistically significant
reductions in the intervention group, compared with the

TaBLE 2. Study outcomes over 12-month follow-up®

Variable Baseline 3 months 6 months 9 months 12 months Trend p?
Drinking behaviors
Typical BAC (.47) (.003) (.002) (.603) (.937) 018
Intervention .076 [.003] 057 [.004] .057 [.004] .059 [.005] .060 [.004]
Control .080 [.004] .071 [.004] .073 [.005] .062 [.004] .060 [.004]
Peak BAC (:21) (.003) (<0.001) (:309) (.646) .006
Intervention .144 [.006] 112 [.007] .108 [.007] .110 [.008] 113 [.007]
Control .158 [.006] 142 [.007] .1451.008] 122 [.007] 118 [.007]
Average no.
drinks/sitting (.40) (.147) (.027) (.928) (.757) .064
Intervention 4.69 [0.168] 4.029 [0.239] 3.818 [0.244] 3.982 [0.289] 3.969 [0.224]
Control 4.90[0.176] 4.497 [0.228] 4.559 [0.254] 4.009 [0.214] 4.043 [0.224]
No. days met 5/4
HED in month (.46) (:322) (.031) (.534) (.942) 102
Intervention 5.04 [0.339] 4.55[0.464] 3.92[0.399] 3.94[0.414] 4.34 [0.439]
Control 5.42 [0.366] 5.37[0.484] 5.33[0.570] 4.79 [0.554] 4.3710.449]
Peak no. drinks in
a sitting (:26) (.029) (.005) (.626) (.700) .046
Intervention 8.15[0.330] 6.87 [0.400] 6.52[0.392] 6.71 [0.411] 6.71 [0.392]
Control 8.68 [0.323] 8.03 [0.382] 7.98 [0.394] 6.92 [0.333] 6.92 [0.340]
Average no.
drinks/week (:23) (.033) (.007) (.134) (.700) .032
Intervention 8.38 [0.549] 7.33 [0.627] 6.16 [0.558] 6.12 [0.534] 6.45[0.555]
Control 9.59[0.619] 9.47[0.715] 8.90 [0.733] 7.47[0.635] 7.26 [0.620]
No. times drunk in
a typical week (.61) (<.001) (.003) (.078) (.727) <.001
Intervention 1.14 [0.086] 0.854 [0.069] 0.713 [0.070] 0.936 [0.099] 1.31[0.157]
Control 1.11 [0.089] 1.24 [0.085] 1.10 [0.081] 1.33[0.113] 1.70 [0.152]
Alcohol-related harms®
23-item RAPI
sum score (.09) (.447) (.028) (.041) (.556) .030
Intervention 14.1 [0.977] 6.22 [0.537] 4.96 [0.490] 4.58 [0.495] 5.80[0.457]
Control 16.1 [0.987] 7.80 [0.617] 6.55 [0.605] 6.17 [0.644] 7.36 [0.581]
No. times drove
after >3 drinks (<.01) (.005) (.549) (.998) (.542) 136
Intervention 4.69 [0.735] 0.929 [0.180] 0.890 [0.175] 1.03 [0.154] 2.2410.268]
Control 7.84 [1.28] 2.02 [0.334] 1.23 [0.257] 1.40 [0.242] 3.60 [0.882]
No. times taken
foolish risks (.184) (.004) (.685) (.485) (.261) .036
Intervention 5.43[0.753] 1.12 [0.227] 1.54 [0.353] 1.39 [0.301] 3.14 [0.780]
Control 6.58 [0.896] 2.24[0.347] 1.72 [0.321] 2.23[1.10] 4.80 [1.26]
Readiness-to-change
Readiness-to-change
ruler (.14) (.644) (.984) (312) (:539) 981
Intervention 4.50 [0.192] 4.58 [0.198] 4.59 [0.207] 4.3410.210] 4.4410.209]
Control 4.9310.211] 4.59 10.189] 4.60 [0.196] 4.3510.202] 4.4410.199]

Notes: BAC = blood alcohol concentration; HED = heavy episodic drinking; RAPI = Rutgers Alcohol Problem Index. “Values in each
postbaseline column represent: (p value) adjusted mean [SE]; (p value) in parentheses represents significance for treatment group dif-
ferences uncorrected for multiple comparisons if overall trend p value is significant; if overall trend p value is not significant, (p value)
represents significance for group differences with Bonferroni correction; trend p value is from repeated measures analysis of covari-
ance model adjusting for baseline measure and correlation of repeated measures over time; trend p value < .05 indicates a significant
difference between treatment groups over time; “baseline and 12 months represent average frequencies reported in past 12 months.
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control group, only at 3 months in number of times drove
after three or more drinks (p = .005). There were statisti-
cally significant reductions in the intervention group only at
3 months in number of times taken foolish risks (p = .004),
and the overall trend after baseline was significant (trend p
=.036).

In subgroup analyses, the interaction effects of the treat-
ment group and the baseline drinking category were margin-
ally significant (p = .09). The adjusted means from the trend
model for the heavy and frequent group were 7.6 for the
intervention group and 12.3 for the control group. Although
the marginally significant effect could be the result of the
small sample size of this subgroup (n = 73), this observed
difference may be of clinical importance. There were no
significant differences between groups in the readiness-to-
change measures after baseline.

Longitudinal attrition

Study follow-up rates were n =275 (76%) at 3 months, n
=209 (58%) at 6 months, n =213 (59%) at 9 months, and n
=236 (65%) at 12 months. There were no significant differ-
ences in follow-up rates by treatment group (x2 = 1.45, 4 df,
p = .84). In terms of patterns of missing data on outcomes,
the range (depending on TLFB or Healthy Lifestyle Ques-
tionnaire data) of participants with all missing data was 0%-
1%, monotone = 30%-34%, intermittent = 21%-36%, and
complete case = 33%-45%. No outcomes had intervention
differences moderated by a missing data pattern (p > .10),
except number of times drunk for only one of the two pattern
operationalizations (Pattern X Group interaction p = .043).

Discussion

Our findings replicate previous studies showing the effec-
tiveness of BMIs with college students. We have demonstrat-
ed that BMI delivered by providers within a student health
center is effective in reducing negative alcohol behaviors and
associated harms among college students screened for high-
risk drinking. We addressed a few limitations in some of the
previous BMI studies with college students, including small
sample size, short-term follow-up, and intervention strategies
that were impractical for use by primary care providers. Our
study achieved a sample size of 363, follow-up outcomes
at 3-month intervals up to 12 months, and a BMI protocol
that was feasible and acceptable for use in a student health
center.

There have been more than 70 reported studies testing
the effectiveness of BMIs in medical settings. However,
there has been only one other randomized controlled trial
conducted specifically with college students and delivered in
a health care setting (Dimeff and McNeely, 2000), but that
study was limited by a small sample size of 41. Monti et al.
(1999) tested a single-session BMI delivered by a research

therapist in the emergency department with patients ages
18 and 19 and showed a 3-month reduction in alcohol-re-
lated injuries but no difference in alcohol use. Martens et
al. (2007) examined BMIs at a university-based health and
mental health care setting and showed reductions in alcohol
use, but that study was limited by a brief 6-week follow-up
and the lack of a control group.

In addition to short-term intervention effects, the intent
of delivering BMIs is to achieve long-term effects with
sustained behavior change and reduction of alcohol-related
harms. Testing the duration of the intervention effect has
been limited in other BMI studies with college students, and
only one study has reported outcomes beyond 6 months. The
longest term study (Marlatt et al., 1998) reported a 4-year
follow-up (Baer et al., 2001), showing that the BMI group
had significant decreases in alcohol-related problems but not
sustained decreases in alcohol consumption. Our short-term
drinking behavior outcomes showed significant reductions
in the intervention group, compared with the control group,
in five of the seven outcomes at the 3-month and 6-month
follow-up intervals. There was a loss of a long-term interven-
tion effect for these outcomes because the intervention group
failed to show statistically significant reductions, compared
with the control group, at the 9- and 12-month intervals. The
alcohol-related harms outcome data showed slightly longer
duration intervention effects, with reductions in RAPI sum
scores at 6 and 9 months but not at 12 months. Improved
long-term effectiveness could possibly be achieved by a
“booster effect” at the 6-month interval and might include
scheduling brief follow-up provider appointments or imple-
menting a reminder in the health record to discuss alcohol
use at future appointments.

The subgroup analysis did not rule out that the BMI was
equally effective with all three Presley and Pimentel (2006)
baseline risk groups. Although risk group subanalysis did not
reach statistical significance for the 73 students in the heavy
and frequent group, there was a trend toward an interven-
tion effect. This highest risk group could be the focus of a
resource-limited BMI protocol or referral to a more intense
intervention outside of the student health center.

One of the goals of the intervention was to move students
along the readiness-to-change continuum by motivating them
to begin to contemplate their drinking behavior and to con-
sider change. Readiness-to-change self-assessment did not
change over the 1-year period, but, the participants in the
BMI intervention group achieved positive behavior change as
measured in decreased alcohol use and harms outcome data.

The student health center has high use rates and offers an
opportunity to identify and treat a large number of high-risk
drinking students that come from all academic class years
and race and ethnic groups. The 2007 National College
Health Assessment (American College Health Association,
2008) found that students surveyed identified student health
center medical staff and health educators as the most be-
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lievable source of information about health issues. College
students may be more open to discuss sensitive issues, such
as alcohol misuse, at a confidential health care visit and in
the context of routine medical care, at a time when they are
focused on health and more likely to consider health behav-
ior change.

We witnessed a wide spectrum of alcohol use and misuse
and encountered extremely high-risk students and those with
alcohol-use disorders, including three students enrolled who
were involuntarily withdrawn from the study and referred
for more intense treatment of possible alcohol abuse or de-
pendence (according to Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition, criteria; American Psychi-
atric Association, 1994). A recent survey showed that 31%
of college students met the criteria for alcohol abuse, and
6% met the criteria for dependence (Knight at al., 2002).
These extremely high-risk students might be identified only
by means of routine screening and intervention at the student
health center.

There was a 28% positive response rate to the 5/4
definition screening question among the group of students
presenting to the university health services for initial regis-
tration. This rate is lower than the 40%-44% overall college
population 5/4 definition prevalence rate observed in the
College Alcohol Study conducted in 1993, 1997, 1999, and
2001 (Wechsler et al., 2002). Female students typically have
a lower rate of high-risk drinking, and 67% of the students
that present to the university health services are female. The
relatively low 28% prevalence rate is a possible limitation
of this study as a result of possible selection bias and the
possible reluctance by certain students to accurately report a
positive response to the 5/4 screen at the time of enrollment
to the university health services.

Another possible limitation of this study is the question-
able reliability of self-reported alcohol use, as there were
no independent confirmations of alcohol use. However,
research supports the validity and reliability of self-reported
alcohol use (Sobell and Sobell, 1992; Wechsler et al., 1994).
Despite assurances of confidentiality, it is possible that
those who received the BMI may have wanted to “please”
their provider by reporting falsely lower drinking rates and
harms. This limitation was likely moderated by collecting
data over 12 months. The university IRB required the control
group to receive a brochure on alcohol prevention, and this
alcohol information may have influenced the control group
outcomes.

Although anticipated, the attrition rate was another pos-
sible limitation. The analysis of attrition data found no dif-
ferences, with the exception of “number of times drunk past
30 days.” The primary reasons for attrition were leaving the
university and the time required to complete data collection
every 3 months.

The BMI protocol was developed to be brief and efficient
sessions that focused on behavior change and harm reduc-

tion. As previous research has shown (Ehrlich et al., 2000),
our participants and providers found the BMI protocol
feasible and acceptable for use at a student health center. A
review of the Provider Comment forms indicated that the
MI approach facilitated discussion of student alcohol use.
A review of the Participant Feedback forms indicated that
90% of the students rated their providers as mostly or highly
empathic. Providers intended to deliver the intervention
consistent with the principles of MI, yet the need to provide
alcohol skills information necessitated at times a more direc-
tive and informational approach. Further research is needed
to determine how to optimally deliver the most effective
components of the alcohol skills curriculum while maintain-
ing MI techniques in a brief clinical setting.

The “healthy lifestyle” context of this study, approaching
the topic of alcohol misuse by way of other preventive health
topics, allowed for a more accepted and effective introduc-
tion and discussion of the topic of alcohol use and misuse.
The BMI in this study was delivered within the context of a
dedicated holistic preventive health visit, but the staff of a
student health center might choose to deliver the BMI at the
teachable moment when the student presents with an acute
alcohol-related problem or is identified as high risk through
routine screening. Investigation of the effectiveness of BMI
delivered outside of the dedicated prevention visit at a stu-
dent health center is warranted.

There is currently poor compliance with alcohol screen-
ing and BMI by providers at student health centers, partly
because of a lack of effective MI skills and alcohol-counsel-
ing knowledge necessary to administer an effective BMI
(Foote et al., 2004). Given the success of our study at a
student health center and BMI studies with college students
in other settings, methods to improve compliance at student
health centers should be considered, such as improved pro-
vider training and streamlining the BMI for use in a busy
clinical setting. There is a need for a more efficient distribu-
tion of feedback. The student’s alcohol information could
be entered in a computer-based format at the student health
center or at another confidential setting, and a personalized
normative feedback summary would be immediately avail-
able for a BMI in the student health center. Considering the
extensive amount of alcohol-related morbidity encountered
by college students presenting to student health centers, it is
incumbent on the college health care system to adopt rou-
tine, efficacious, and sustainable alcohol screening and BMI
protocols.
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